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I 30 byte block] - 1 Frame 

30 byte block BorderLayout 

30 byte block Component 

30 byte blocF I Container 

30 byte block 
30 byte block 
30 byte block 

1 30 byte block"! 



30 byte block 



BorderLayout Instance contains... 



inLlse Flag 
Framework Type 
Object Type 
Method Type 


Horizontal and 
Vertical Gaps to be 
left between drawn 
components 


Reference to 
Container Instance 


References to North, 
South, West and East 
Components 





Container Instance contains... 



Component Instance contains.. . | 



inLlse Flag 
Framework Type 
Object Type 
Method Type 



"Peer" Object Type 



Reference to font 
instance 



Foreground Color 
Background Color 



x t y f w idth t he ight 



Reference to 
container/parent 
instance 



Cursor drawn over 
Component 



String Object 
containing label dis- 
played in Component 



Link to next Component in Container obj 





inLlse Flag 
Framework Type 
Object Type 
Method Type 


Number of enclosed 
Components 


Inset values with respect to window 


Reference to font 
Manager instance 


Reference to inherited 
Component instance 




Type of Layout Mgr 


Reference to first 

instance of 
Component in linked 

list of Components 




Resize flag 






Reference to 
MenuBar Instance 


Cursor to draw over 
Container 
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Java .AWT 
Stubs 






Java .AWT 
Acce lerator 
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Java.NET 
Stubs 


\ 






Java. 10 
Stubs 




Java.NET 
Acce lerator 
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Virtual Machine 
Implementation 



50 



Software-based 
Java.AWT Stubs 
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L 



154 



Author Toolset Palettes 



High— Level Implementation 



Low-Level Implementation 
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AWT Express 



High-Level Implementation 



BorderLayout 



Button 



Canvas 



CardLayout 



Checkbox 



CheckboxGroup 



CheckboxMenuItem 



Choice 



Dia log 



F lowLayout 



GridBagLayout 



Gr idLayout 



Label 



List 



Media Tracker 



Menu 



MenuBar 



Menultem 



Polygon 



Rectang le 



Scro I Ibar 



TextArea 



TextComponent 



Textf ield 



Window 



See FIG. 10B 



FIG. 10A 
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See FIG. 10A 
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Low-Level Implementation 



ColorMode 



Component 



Container 



CropImageFi Iter 



DirectColorModel 



Event 



Font 



FontMetr ics 



Frame 



Graphics 



Gr idBagConstraints 



Image 



ImageFilter 



IndexColorModel 



MenuComponents 



Pixe IGrabber 



RGBImageFilter 



-210 
-212 
-214 
-216 
-218 
-220 
-222 
-224 
-226 
-228 
-230 
-232 
-234 
-236 
-238 
-240 
-242 



FIG. 10B 
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Java Virtual 
Machine 



50 



Java AWT 
Software Stubs 



64 



Register 
Interface 



22 



Object Management Symtem 
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Input/Output 
Request Queue 




Active Object 
List 














Task Processor 
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Java AWT Accelerator 
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Windowing/View System 

252 



262 



General Graphics 
Controller 



254 



Z 
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Window 




Layout 




Component 


Manager 




Manager 




Manager 



Rendering Engine 



Image 
Renderer 



Polygon 
Renderer 



Font 
Renderer 
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FIG. 11 
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Components supported by the Rendering Engine 



Button 



Canvas 



Checkbox 



Choice 



Dia log 



Label 



List 



Menu 



Scro I IBar 



TextArea 



Textf ie Id 



FIG. 13 
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The commands: 



" < ,«■> »- , v* * 



Paint a 
Component 

(Button) 



> 



String 

"This is an example of an a 11 



> 



String 
"Accumulated String" 



The result; 




AppletViewer 



This is an example of an accumulated String 



Rendering 
Engine 



FIG. u 



Painting Methods: 



clearRect 



clipRect 



copyArea 



draw3DRect 



drawArc 



drawLine 



drawOval 



drawPo lygon 



Other Methods: 



drawRect 



drawRoundRect 



f ill3DRect 



f illArc 



fillOval 



f illPolygon 



fillRect 



f illRoundRect 



drawlmage 



drawString 



setColor 



setFont 



setPaintMode 



translate 



FIG. 15 
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Execution Engine 



L 



270 



□ 



Input/Output Request Queue 




Create a Frame object 






Create an Event object 






Create a Container object 






Create a Border layout object 






Create a Panel object 







-108 



-272 
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Active Object List 



□ 



Input/Output Request Queue 




Create an Event object 






Create a Container object 






Create a Border layout object 






Create a Panel object 
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Active Object List 



Frame instance exists 



Input/Output Request Queue 



Create a Container 



Create a Border layout 



Create a Panel 



Active Object List 



Frame instance exists 



Event instance exists 



FIG. 16 
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Windowing/View System 

j-82^ 1 



General Graphics Controller 

Creates Frames (i.e. windows) 
Creates Components (i.e. views) 
Passes image data to Image Renderer 
Passes text to Font Renderer 
Passes shapes to Polygon Renderer 
Allows selection (focus) for frames and components 
Deletes frames and components physically from display 
Traverses object hierarchy shen a paint method in a view is called 
Handles mouse and keyboard events "passing" them down 
through a chain of frames and components 



254 



Window Manager 

Draws windows using polygon draws in the Polygon Renderer 
Manages windows so the can overlap 

Determines frames that event occurred in and notifies appropriate layout manager 

instance that it may need to update 
Oversees container hierarchies within each frame 
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f 

Layour Manager (belongs to / is referenced by a frame) 

Manages container hierarchies within a frame's scope 

Determines container that event occurred in and tells it to update if necessary 



258 



Component Manager (belongs to/ is referenced by a LayoutManager/Container) 

Manages component hierarchies within a container's scope 

Determines component that event occurred in and tells it to update if necessary 



FIG. 17 
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Virtual Machine 
Implementation 



52 



Software-based 
Java.NET Stubs 



L 
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iReady.NET/IO framework 




Java.NET framework 






Java .10 framework 
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Java.NET classes 



DatagramPacket 



DatagramSocket 



HttpURLConnection 



InetAddress 



Mu It icastSocket 



ServerSocket 



Socket 



Socketlmp I 



URL 



URLConnect ion 



URLEncoder 



URLStreamHandler 



Java. 10 classes 



Buf feredlnputStream 



Buf feredOutputStream 



byteArrayOutputStream 
DatalnputStream 



DataOutputStream 



LinelnputStrearn 



Pr intStream 



Generalized Methods> 



<Generalized Functions> 



FIG. 19 
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Networking/Socket System 



Network Controller 
Signal DNS queries 

Signals socket creation (allows multiple simultaneous sockets) 
Conducts Network Input and Output 
Signals closing of sockets 

Operates as an abstraction layer over TCP and UDP protocols 
May operate either synchronously or asynchronously 



Network Query Mechanism 

Performs DNS lookups and reports result to the Network Controller 



Socket Manager 

Manages sockets in use by applications (Opens and Closes them) 

Determines container that event occurred in and tells it to update if necessary 

Transfers socket status when requested up to the Network Controller 



Stream Manager 

Shuttles character/stream based input and output over the TCP/IP or UDP link 
Offers a choice of input/output streams that differ for the appplicat ion's use 
Transfers buffers when requested up to the Network Controller 




FIG. 21 



